Introduction. Let p be the natural projection of the topological group G, with subgroup H, onto the coset space G/H. The subgroup H is said to have a local cross section if there exists an open set U in G/H, and a continuous function/defined on U with values in G such that pf(x) = x for x in U. The most general conditions on G and H under which such a function exists are not known. It has been conjectured [7, p. 33] 2 that if G is compact and of finite dimension, then H has a local cross section. (For the infinite-dimensional case, there are examples of compact groups with closed subgroups not having a local cross section.) In this paper, we show that if G is locally compact, separable, metric, and of finite dimension, and H is a closed subgroup of G, then H has a local cross section. In §1, several elementary lemmas necessary for the proof are stated, along with certain properties of Lie groups and projective limits. In §2, we prove the main theorem.
1. PreUminary definitions and theorems. We shall, in the following, use, principally, the notation and terminology of [4] . Let {Gk} be a sequence of groups indexed by the positive integers. Suppose there exists, for each k, a continuous, open homomorphism irl+1 of G*+i onto G*. Let G* = PkGk. Then the group G = [x= {xk}\irl+1(xk+i)=xk] is called the projective limit of the sequence {Gk} and irk is the projection of G on Gk. The following properties of projective limit groups may be found in [4, pp. 54-56] , [2, pp. 212-232] , or else are easily verified. 1 The author wishes to express his appreciation to Professor M. E. Shanks for valuable suggestions and criticisms which he offered in the preparation of this paper, and to the referee for observing that the proof was valid for a much wider class of groups than was originally supposed.
1 Numbers in brackets refer to the references at the end of the paper.
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License or copyright restrictions may apply to redistribution; see https://www.ams.org/journal-terms-of-use Lemma 4. Let G be a locally compact group which is the projective limit of the Lie groups {Gk}, where Gk = G/Nk, Nk a compact normal subgroup of G. Then irl+i(e) is compact.
Henceforth, we shall mean projective limit in the sense of Lemma 4 when we say simply "projective limit." Theorem 3. Let G be a locally compact group of finite dimension, H a closed subgroup of G. Then H has a local cross section.
Proof. We may assume, because of the results of Gleason [3] and Montgomery-Zippin [5] , that G is the projective limit of Lie groups. Also, these groups may be assumed to be of the same dimension (see [6, Since s\U\ is disjoint from s)UÎ if tV/, », júm2, we may define/2 on s?Z7|as f2 is obviously continuous. That it satisfies the conditions of a local cross section is immediate from p2 = d2piiti on U\, and = /2(i2*l(*)) = fiñiSiix)).
We order j£4 relative to ÜT3 in the same manner as we did Kt relative to K2, and make a similar definition of the local cross section ft. Continuing this process, we obtain the desired local cross sections, and hence, by Theorem 1, H has a local cross section.
G has an open set W which is a direct product, W=ZA, where Z=irî1(e) is the projective limit of the groups Kk, and A is a local Lie group. (See [5, pp. 214-215] .) The set U=ZV, where V is the limit of VI, is an open set contained in W (or may be so chosen). The set R = ST, where S is a cross section set of Z/Y, Y=HC\Z, and T is the projective limit of fk(Ul), is a cross section set of U by our construction. If H is closed, then B -Ai\H is a local Lie group such that W(~\H-YB. One may note from our construction that T is a cross section set for B in A. Hence, we have the following result.* 
